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Summary. A multi-lumen intubation system was used to study the absorption of calcium, glucose and galactose in 13 human subjects. The intubation was placed between the duodenum abdomen and proximal jejunum and the subjects were perfused with milk and lactase-supplemented milk. Lactose disappearance over a 20 cm length of intestine was used as the index of lactase activity. The subjects were assigned to one of two groups, lactase-normal and lactase-deficient.
There was linear correlation between the absorption of calcium and lactose :
lactase-deficient subjects absorbed less calcium than lactase-normal subjects. Perfusion with lactase-supplemented milk enhanced calcium absorption in lactase-deficient subjects but had no effect on that of normal lactase subjects. All subjects absorbed approximately the same percentage of perfused calcium (24 %) when perfused with hydrolysed milk.
These data indicate that the enhancement of calcium absorption is not a function of lactase per se, but of its hydrolytic products, glucose and galactose.
Introduction.
The role of lactose in the intestinal absorption of calcium has been studied for many years, but the results were often contradictory. Some reported an enhancing action of lactose in man (Fournier and Dupuis, 1960 ; Pansu and Chapuy, 1970) and in rats (Fournier, 1954 ; Pansu et al., 1975 ; Armbrecht and Wasserman, 1979 ; Vaughan and Filer, 1960) ; others failed to demonstrate any effect in man (Debongnie et al., 1979) or observed an inhibition of Ca absorption in lactose-intolerant subjects in the presence of lactose, while a positive effect was observed in lactose-tolerant subjects (Cochet et al., 1983 ; Condon et al., 1970 ; Kocian, Skala and Bakos, 1973) . The varying observations with lactose tolerance seem to indicate that intestinal lactose lydrolysis is necessary before the enhancing effect of lactose on calcium absorption can be expressed (Debongnie et al., 1979) . This new hypothesis refutes earlier ones in which lactose played a direct role (Pansu et al., 1975) (Cochet et al., 1983 ; Kocian, Skala and Bakos, 1973 Glucose and galactose were absorbed at similar rates by each subject, but these rates differed slightly between the two groups. In group 1, glucose and galactose absorption during hydrolysed milk perfusion was similar to lactose absorption during milk perfusion (36.0 % of glucose, 34.0 % of galactose and 35 % of lactose perfused). In group 2, perfusion with hydrolysed milk resulted in a 6-fold increase in milk sugar absorption (53.8 % of galactose and 52.8 % of glucose vs 8.2 % of lactose perfused). These subjects seemed to absorb free sugars at a higher rate than the lactase-normal subjects, but the difference was not significant. The two black Africans, who were totally alactasic, absorbed surprisingly high amounts of galactose and glucose (about 80 % of the perfused sugar).
Discussion.
The ability of human subjects to absorb calcium and glucose-galactose from milk and hydrolysed milk has been examined. An intubation system was used with duodenal milk perfusion and sample collection at two distal sites, one duodenal and the other jejunal. Although possessing certain unphysiological characteristics, this technique allowed quantification of lactase activity by measuring the disappearance of lactose between the duodenum and jejunum and has been proposed as one of the most suitable methods of performing this type of study (Bond and Levitt, 1976) .
The results show a positive correlation between calcium absorption and lactase activity in all the subjects. This finding supports previous studies reporting a variation in the effect of lactose on calcium absorption according to lactase activity (Cochet et al., 1983 ; Condon et al., 1970) : lactose had a positive effect in lactose-tolerant subjects but no effect or a negative one in intolerant subjects. In the present study, the absorption of milk calcium was significantly greater in subjects with normal lactase activity than in lactase-deficient subjects (26 % of Ca absorbed vs 8 %). These data are consistent with those reported by Debongnie et a/. (1979) who used a similar intubation sampling system, but the milk was ingested orally and the samples collected at the terminal ileum. Control subjects absorbed 65 % of milk calcium and lactase-deficient subjects 28 % ; this is 2 or 3 times greater than the absorption levels seen in the present study. However, the length of intestine over which absorption was tested was much shorter in the present work and the ileum is known to be the major site of calcium absorption in rats (Marcus and Lengemann, 1962 intestinal segment examined and method used. Perfusion with hydrolysed milk induced a very significant increase in Ca absorption by lactase-deficient subjects, but had no effect on calcium absorption by lactase-normal subjects. In contrast to our finding with milk perfusion, calcium absorption levels were equal in all subjects during hydrolysed milk perfusion and were independent of the subject's lactase activity levels (24 %).
These results are somewhat different from those reported by Pansu and Chapuy (1970) who found a higher lactose enhancement of calcium absorption in alactasic subjects than in normal lactasic ones. However, in the latter study, lactose and calcium were ingested as a bolus containing very high quantities (500 mg of Ca, 100 g of lactose). The present study is closer to those of Debongnie et al. (1979) and Kobayashi et al. (1975) , both of which showed that hydrolysed lactose resulted in an increase in calcium absorption. However, the first one reported that hydrolysed lactose had a similar positive action in both control and lactase-deficient subjects, while we observed this effect only in the lactase-deficient ones. These discrepencies may result from the method of measuring lactase deficiency (expired H 2 , direct intestinal absorption or plasma glucose measurement). The enhanced calcium absorption by lactase-deficient subjects during hydrolysed milk perfusion could be related to the restoration of their capacity to absorb glucose and galactose. These two sugars were surprisingly well absorbed by totally alactasic subjects (double the efficiency of the other groups). However, it should be remembered that both subjects were Africans who might differ genetically from the controls.
In contrast to the findings of Gray and Santiago (1966) 
